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[SEPTEMBER,  1914 

Ontario    Department    of    Agriculture 

VEGETABLE  GROWERS'  ASSOCIATION 

Greenhouse  Construction 

By  S.  C.  JOHNSTON,  B.S.A 


IXTRODirCTION. 

«„v,?'"^'''"^  ^^"^  ^^^  production  of  vegetables  under  glass  has  been  and  U 

™p.dly  becoming  one  of  the  important  branches  of  agricuU.^e   th    Ontarfo  dI 

Pirtment  of  Agriculture,  at  the  request  of  the  Executive  of   rOntario  VeltaWe" 

U-^cipal  vegetable  groing  distH^tsTti:  ier^a^d  it rn"^^^^^^^^         Z 

f«  fl„j  iu    1-  1.x    X      "  '    ,  "'^'^  oegun.     itie  object  of  this  investiration  trin  was 
0  find  the  lighted  ma^  durable  and  most  economical  type  of  cons^uSLXked 
b^^  the  experience  of  growers  in  all  parts  of  the  states  visited.    Ove    one  hu^^red 
^eenhouse  planfa  were  visited  and  the  experience  of  the  severalX^rrtaten 
I  and  all  information  possible  wa,.  gathered  which  might  he  of  use  Zlhh  liJe 
hmnol    ^^T"^*'!,  ^^^^^^^  »"^"  «l«8s  is  yearly  becoming  one  o*  +he  very 
mportant  end«  of  the  vegetable  grower's  business.     Intensive  cuHivaLn  of  tS 
ZnSL  of  r^     "^^  the  summer  months  has  increased  the  demand  La^ 
qiiantitaes  of  frwh  produce  during  this  period,  and  gradually  the  consumer  hS 
l^gun  to  want  fresh  vegetables  on  his  table  the  vear  round"^     The  31^ 
structures  covered  with  glass  and  supplied  with  artificial  heat  have  bSin  ktr^ 
duced  and  by  their  use  the  vegetables  are  grown  to  perfection  thrsun^lf  2" 
I  demand  for  vegetables  each  day  of  the  year  supplying  the 

.  The  greenhouae  business  in  Ontario,  of  course,  has  not  advanoo,?  +«  *k» 
degree  that  it  has  in  the  United  States,  but  within  heTast  five  yl^'^fhe^e  has 
been  an  ,„ereese  in  the  building,  and  there  has  been  considerable  imp"  vement  " 

'  ll  ±T  ''/r^^'^'^io"-    A*  the  present  time  in  Ontario  there  are  s^™nar« 

which  Z^  It  ^"'"'T  '°  '"  "l^^"^'**  '^  *^«  P™^'^^^  J>«^«  ™«"  plants  frl 
which  they  take  several  crops  of  lettuce  during  the  season  and  later  use  aH 

qtantttfes  7^"  I'"'  ^''^  '^"P"  '°''  ''''  '^'"^^-    ^'  ^'  PresenTtimT !"«: 
[quantities  of  greenhouse-grown  vegetable?  are  annually  imported  into  Outarte 


m  f 


coma  in  probAly  at  the  lM.«r  t.f«     ^    T  *  °**""  above-named  crop. 

grown  nn^Llm^7orT.\L"":^:vT'^''^'  "'  *'""  ^•'»«»*"-  »« 
aJlT  all  th«ir  fimT.^^    i!?.    .     .*  "**  ertablMhmenw,  and  who  devote  practic- 

being  con«umed  in  the  ProvirT  .?** k! TJ^r .  f-  ^''^  '"I^~'  vegetable,  which  are 

dai^  Growing  C  oro^rdergllTno  T'  '"'.*''  '^""'"'  "  •"^™"-« 
No  amateur  .hould  i»  miL  ,nd  thin Wi  !  '"""*  occupaHon  to  be  found 

Becan*  the  crop  h«  T^^^tf  Id  rTr^^'  f'^^^'  "  ^""'"'"'^  ^«*«**^'- 
condition,  are  many  and  ot  lyZ  IntZ  f  ?"'  '=?"'''*'°'"''  •"•^  b«'^«u.e  the.e 
alert  the  whole  semonTr™,.?  *  ^  '"tr'cate  natur«,  the  grower  ha.  to  be  on  the 

alway.  a  source  of  worry  and  exnena^  3  +11  «T'         <'*»eaply-built  house  is 

looked  into  far  more  Tan  initTaf^i     We  hp»r       ,  T'  ^^'^  '^^^''^''^  " 
inability  to  wcure  comrJJn/ i«k!     .    '  *"'  complamt.  on  all  sides  of  th- 

•rr^mrhriir*^^^^^ 

a  oertainT^t  o  te  /r^ar  C^^^^  P^"*  «"^  ^»>-  -P% 

greenhomw  doe.  not  need  o  much  rZHnWK  *^  ^^'  '"'"'""  "^°*'"''  '^'^^^  ^"^ 
the  outride.  The  ^w^r  is  rZi  «tt«ntion  these  men  are  available  for  work  oS 
his  land  prodie  bS  wL  erTd^  '°  ^^'\  hj  making  at  least  a  certain  part  of 
labor  problem^l'^tr  hi  '°  *'"  "^^^  »•"  ^«^P  "  "t^^'^^'  «' <i  th. 

CO-OPEBATIVE  BUILDING. 

buiit':.?e<:ii^:i;;:22f  ive^^^  :^"  ^-r-^^™^  '*°^«  -'"•^^  ^-  ^- 

hou^  li.e.  fo^ra  c.^^?iive  Jel^^^^^  -  ^-' 

B  large  range  and  a«  prSucingv^^tS^^ironh  'S.v  f  ''  *''''  '^''P'**'  '""* 
conatruction,  and  it  ia  beinir  ni-L,!f  ^  ^l        ^  ^*'®  *  ™°8«  »'  '"o^'e™ 

«*lary  for  hi  servk^^  S^e  13^1 11'^™??'°*  ^^^^  ^'^^  "'^^^^^  «  «t«ted 
I.«8  practically  fTchar^  ThniLrT"''^ .'  *"  ^''^  ^'^  *^  »'««*«'•«'  "'"l 
ranges  are  being^nSS' alon.  fhete  C  '^''  '^'''^'  ""^  "*>"  *»>'««  ^"^^'^ 
financial  standpoint  to  2l  coter Jf  Vr^V  T  "f'^"'''''  "'""^^  ^"^  ^ 
already,  and  the  otter,  one  wiSbe  add^  tot  tV  ''•^*''  '"'*'^^  ^''^'^  P^«"*^ 
large,  and  there  is  a  feelir,^  tJ^»\  «.  .        .  t^^  ''""""^  ^^°^-    I>ividends  ars 

idea  in  «,me  pa^of  intarto?         '"'"""*  '"'  "^^^  ^^-    ^^  «*>*  "»«  ««-^ 
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pt)we: 

lidiilg 

vested 

being 

onto  1 

wthal 

iible  a] 


I  ./I  T    P**^"'*  P'*<*  "om  •  labor-Mvinjr  standpoint      PoMiblv  th»  ..^.w.. 


Boiler  Room  Located  w  as  to  MlnliiikM  Hauling  Operation. 


S'of'^i'''°f  '^  r^^""^  ^^^  ^""^  '^^"'^  »"  «-t«°"-e  plant  is  built.  Long 

h..Cnr    •     i^.         "^^  the  present  time  as  much  of  the  hauline  operation.  Rr« 
o^f  t^t^ow'^'  "?  P~«i"«.-^  ^-«  done  by  means  of  having\7wU  rrigh" 


!1 


•V.  t^",  ■*'»  ^.."f  '^"'•^«'*1  »  wonderfully  up-to-date  plant  which  Imdl 

tlM  CM  onloMled  outside  the  boiler  houw  door  and  tl«  coal  then  hauled  in  hv 
mMM  of  whjelbarrow  or  dump  cart  That  i.  all  changed,  and  the  coal  ia  .imph 
dwnpw^,  with  very  little  labor,  into  the  bins  located  cIom  to  the  boiler.     The 

I!l^.  Ifr"-^'"/    n  •"*  '"'  P""'"**  "*  •  '~''  "•"''''  'P*»*J'  n"»<^h  «'  hi.  time 

!l2lirt:'  .u        '""°"  «^"^^  '°"'^'  "™  •  ""^"y  •"•I  •  »»neflt  to  the 

va^rtable  grower,  as  they  allow  the  produce  to  be  taken  in  in  a  much  shorter  timo 

than  over  rough,  rutty  road..    The  buying  public  are  now  demanding  quality  rath  . 

tton  quantity,  and  will  not  accept  bruised  tomatoes  or  crushed  or  wilted  letl  y 

The  grower  who  carries  his  pro-luoe  over  :.  good  road  realizes  more  for  it  than  the 

on.  Who  ha.  had  to  .ar  his  goals  over  stones  and  through  rut..    Growers  in  some 

ptrtt  ot  tbe  States  have  done  much  toward  securing  better  means  of  travel  to  nnJ 

from^tiieir  market,  and  claim  that  they  are  making  considerably  more  than  in  the| 

Proapective  greenhouse  builders  looking  for  a  location  should  consider  this  I 
point  and  select  a  site  either  on  or  cIom  to  a  good  road. 

The  growers  in  some  district,  do  not  attempt  to  -H  their  produce  localk 
They  ship  by  exprew  to  cities  nnd  towns  within  a  radius  of  150  to  200  miles.    T 
them  quick,  safe  and  certain  service  i*  necexsnrv,  and  they  use  both  electric  ami. 
ateam  roads;  some  even  build  switches  into  tlieir  plants  from  an  electric  line  for 
faiit  «?rvice.     With  the  coiring  of  radiuls  into  Ontario,  and  the  increasing  uf\ 
mand  for  greenhouse  vegetooles,  the  grower  -^  «s  not  of  neceswty  have  to  .ocste 
hia  plant  close  to  the  market  of  one  large  city.     A  central   location  with  the 
•Id  of  electrw  and  5te«n  roade  will  give  him  the  whole  of  the  Province  as  hi 
market.    To  the  man  who  wishes  to  build  a  house  or  range  on  the  piece  of  land  ht 
now  haa  there  are  certain  other  point,  which  apply  to  him  as  well  as  the  man  seek 
ing  a  new  location.     First  and  foremost  the  plant  must  not  be  built  in  «  low  I 
place.    Several  plants  visited  this  year  were  giving  trouble  bv  being  too  low  and  too 
dwe  to  a  stream  which  flooded  very  much  in  the  spring.    Several  plante  had  crop? 
totally  destroyed  by  being  in  the  path  of  an  extra  strong  spring  freshet.    Ajraiii, 
the  houses  should  not  be  located  so  as  to  receive  the  full  force  of  the  prevnilin? 
winds.    This  has  been  overcome  by  some  growers  by  the  planting  of  quick  J,      'mA 
tr«B  to  form  a  windbreak,  or  in  other  cases  by  simply  building  a  high,  tight  )mri 
fence  to  break  the  direct  force  of  the  wind.     To  sum  up,  the  points  to  be  con- 
Mdered  in  choosing  the  location  and  site  for  a  greenhouse  plant  are  as  followin?:- 
1.  Long  hauls  and  re-handling  increase  the  cost  of  production. 
8.  Proximity  to  railroads  lessens  hauls  and  handling,  thus  lessening  co>t  of 
production.  "  ' 

3.  Good  roads  mean  good  quality  and  better  returns. 

4.  Low  places  should  be  avoided,  and  care  taken  not  to  locate  where  there  is 
any  danger  of  spring  freshets. 

5.  Being  in  the  direct  path  of  the  prevailing  winds  increases  fuel  consump- 
tion. Where  posaible  windbreaks  of  trees  should  be  used,  or  high,  tight  board 
fence,  should  be  built.  *  ' 


FOUNDATION  AND  WALLS. 

The  most  important  part  of  any  structure  is  its  foundation.     A  flrBt-olaal 
«pe«tTuctn«  having  a  poor  foundation  will  cause  more  trouble  than  a  flrst-cla« 
fonndation  at  the  beginning.    Builders  shonld  aim  to  have  «  strong  foundation  of 


wy  bnt  materiala.  Thii  ihould  be  of  concrete,  ai  a  permanent  ttructure  it 
quired,  and  ai  a  rule  Rhould  be  eight  inches  in  thiclcnc*.'  utxl  (ihould  \ie  wt  in  the 
jud  iuffloient  depth  to  give  a  g.»od  foundation  and  Iw  below  the  front  line.  Th« 
Ua  ahoald  be  of  concrete,  wood,  wood  and  »hing!e«,  or  siding  or  concrete  blocka. 
I  a  rule  the  walls  are  not  built  higher  t  lan  two  feet,  while  aome  prefer  them  threa 
Itad  others  wish  only  one  foot  of  wall,  tlie  remniiidcr  Mng  of  gla««.  Twenty-four 
Itthet  of  a  solid  wall  ^ems  to  be  about  the  right  height,  and  this  allows  four  fert 
|'«  tide  wall  ventilation  purjHiscs  where  six  feet  eave*  are  used.  Wood  in  any  form 
y  rapidly  being  replace<l  with  some  form  of  concrete,  either  solid  «>r  m  concrete 
lUks.  Both  form*  are  substantial,  and  will  give  satisfnction.  Some  growera 
Iprefer  the  concrete  blocks  because  thev  can  make  them  during  the  winter  months 
jihen  not  busy.  The  only  point  to  re.nember  in  making  blocks*  is  to  make  them 
Iw  as  to  fit  exactly  to  the  pipe  or  iron  gutier  supports.  Concrete  work  of  any  de- 
Iwription  should  be  carefully  done  so  ax  to  give  the  outt^ide  walls  an  attractive 
lippearance.  As  the  foundation  u  to  be  lasting  it  slioulil  be  smooth  and  uniform, 
|jo  that  the  whole  plant  will  have  a  plea-Jing  appearance.  Some  growers  prefer  a 
Ithree-foot  wall  of  solid  concrete,  and  while  thi§  is  not  advisable  on  account  of  the 
Ineed  of  plenty  of  side  ventilation,  tho^e  who  so  desire  should  leave  openings  about 
|fT«ry  ten  feet  in  order  to  facilitate  the  handling  of  rhubarb  roots,  manure,  or  soil. 
jThese  should  be  fixpd  with  a  small  door  and  should  bo  built  so  as  to  fit  snugly. 
JMnch  time  can  be  saved  by  the  use  of  these  doors  in  bringing  in  the  season's  supply 
(of  rhubarb  roots  or  new  manure  for  the  beds  or  benches. 
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DRAINAGE. 

Some  soils  require  drainage  around  the  walls  to  prevent  frost  action.  These 
I  should  be  of  2  or  2Vi>  inch  tile  and  set  at  base  of  foundation  on  the  outside.    Car* 

ihould  be  taken  to  secure  a  good  outlet  for  these  drains.  These  drains  are  usually  set 

one  foot  away  from  wpII.     Some  growers  use  posts  for  their  side  wall  supports. 

These  are  only  advisabla  under  certain  conditions.    Where  only  a  temporary  house 

is  needed  whole  cedar  posts  set  3  ft.  in  the  ground.  4  ft.  apart,  are  what  are  usually 
I  used.  Tile  drains  are  n"-  ^"d  botli  inside  and  out,  as  mentioned  before.  In  these 
I  houses  the  walls  are  usir       ,heeted  with  inch  lumber,  then  grey  building  paper  one 

thickness  and  clap  boain<-,  or  Manitoba  sheeting  or  shingles  used  for  the  outside. 

Shingles  are  not  advised  because  they  will  curl  with  the  sun's  heat.  Clap  boards 
I  or  siding  cost  practically  the  same  and  will  last  longer  and  give  leas  trouble.    Tar 

paper  should  never  be  used  on  the  walls  as  the  fumes  will  kill  the  plants  inside. 

HEIGHT  OF  EAVES. 


I  During  the  past  five  years  there  has  arisen  considerable  controversy  among 
greenhouse  builders  and  growers  as  to  what  wa^  the  best  height  at  which  to  have 
the  eaves.  Here,  again,  there  seems  to  be  various  opinions  which  suit  only  in- 
dividual conditions.  Years  ago  i'  ffas  considered  almost  necessary  to  have  no  side 
lo  the  greenhouse  at  all,  running  the  sash  bars  down  to  the  plate,  which  •waa 
nearly  always  set  on  top  oi  the  ground.  S'  .ce  then  great  advances  have  been  made 
in  construction  and  we  now  find  greenhouses  and  eaves  ten  feet  from  the  snrface 
of  the  ground.  This  is  rather  high,  and  is  the  idea  of  one  man,  and  he  claims  he 
has  the  bedt.  It  is  quite  common  to  see  eaves  eix  to  six  and  one-half  and  seven 
feet  in  height  in  large  commercial  plants.     This,  as  with  many  other  points  in 


fiMahooM  eon^iiotioa,  it  modiflfd  to  suit  coo.litioni  and  to  cut  down  the  coit  al 

work  for  wpport.    To  give  thii  nece.«ry  hoa<i  room  the  eve.  ,re  uiU.llv  bu 
ude  ""tiUton.     I    »  rwominendetl  «n  nny  hoiMe  thirty  f.*t  or  over  tIatT 

si^^-rjrhaSSTof^^r  -^'-^  '^'  --'  '"-^"  ->  ^-^^ 

DIHECTIO.V  OF  THE  RIDOE. 

irmnhiuT"  M^r.;"  '"•li*"*  ''"**  '^'^  *°  ^'  "^*"«t'°°  «'  th"  "dg.  of  a 
S7  »rr„*K       {  "P«"««*^  *">"•"  P^'T  to  have  the  ridge  run  e..t  and  we,r 

«n«?  rZ,  /  '     ?*"  "*•  "■''  •*'"  ''•"  '"'"^y  •'«'  clo«,  togetJier.  there  w« 

ZZ  rr.    7  "f""',"*  °"  *'»''  ''""»'""•  »»>t  to-day.  when  t  .e  Vide  hoiw!  2 

«  ^r.«.I  .     tT  ""1^*^  r*/"''  ''"^  '""^  »<"*»•  •"''  •""th  give  ZSi 
oaaaid  before,  different  grower,  prefer  .aoh.     It  seem,  that  thi.  point  ha«  be« 
gmn.ltoget»-.r  too  much  attention.  a„.]  the  result  of  investigatiorregaVd  n^ 
It^rdL  t^  ^"^'ng  conclusion:  Build  the  hou.e  facing  either  «>uth  or  wU 
•e«,rding  to  the  location  which  you  have.     While  men  favor  both  ea,t  and  w^ 

.';:^ii!:'i:r„^or drg"'^^  "--  *- '-- «-  -^  -*-  '^^^t:t 


Prevloualy  only  narrow,  low  roofed  bouses  were  ua«d  hnt  wm. 

one.  in  demand.    The  change  traJ'^rLZnTio'^^.s^^^S^y'^Z  JeTn  he're"'' 

Wim'H  OF  HOUSES. 

«,n,!^S!j''Ji.'^ftTTi'S"l."L*°r,'"' «"«» y-  >■«"  b«»  •' 


KrMnbouH  grower,  -iro  convii,.t.d  that  better  rtturna  ran  be  receire*!  from  hoaiM 
of!  wider  ipen  than  from  the  old  fathioned  narrow  one..  In  houtea  having  a 
fWtr  apan.  and  of  neceMJt;  higher  e«ve*.  the  rolume  of  air  it  increaanl.  the 
giaaa  lurface  U  proportionately  incrwued,  a,u\  the  working  coat  of  the  jfrccnhoiue 
u  leuened.  The  volume  of  air  it  IncreaHed  due  to  tJi*.  incrca«ed  lon^th  of  the 
«uh  bar.  and  the  uicreawd  height  of  the  eave..  and  Uu.  ii  what  greenliouae  men 
require  for  iucoe«.ful  growing-more  air.  It  i.  an  experiment  no  longer,  bat  an 
»c  ual  cultural  ncn^ity,  to  have  plenty  of  air  over  the  pIcnU.  The  plant,  grow 
better  in  every  utage.  and  an  not  w  liable  to  iutfer  m  much  from  the  audden 
lowering  of  temperature.  With  the  increawnl  length  of  .aahbar,  etc.,  the  glaa.  nt- 
/»ce  u  increaNd,  and  thi.  admit,  more  light  and  alw  make,  adequate  ventUation 

WiUi  the  higher  eaves  the  ventilating  apparatus  can  be  easily  placed  anc* 
opermted,  taking  up  practically  no  room  in  the  house.  The  working  coat  or  crop 
cMtf  t«  Mveral  per  cent,  cheaper  in  wide  houses  than  in  the  old  narrow  ones, 
because  the  house,  have  higher  eaves,  and  cultural  operations  can  be  carried  on 
close  up  to  the  side,  without  fear  of  bumping  into  the  u.h  bara,  etc.,  a.  is  commou 
on  going  mto  the  narrower  housea. 

Width,  of  houM.  are  arbitrar  >  the  builder.  The  prevailing  width  of 
hou«  \mag  built  at  the  preMnt  time  in  the  United  State,  wem.  to  be  seventy-five 
f«et.     Many  planU  have  pasM»d  from  the  twenty  foot  width  to  the  twenty-flve 


Seventy.flve  foot  houses  are  preferred  by  the  majority  of  large  growers.    The  doors  in 
">»•  75  X  460  ft.  house  admit  all  cultivating  machinery. 

toot  and  then  to  the  forty  foot,  and  experienced  men  seem  to  agree  that  the  eeventy- 
iive  foot  house  gives  them  as  nearly  a  perfect  house  as  they  can  get.  The  forty 
loot  house  has  been  built  extensively  by  many  vegetable  growers,  and  gives  entire 
satisfaction;  but  as  soon  as  the  seventy-five  foot  house  has  been  operated  a  seaMn 
95  per  cent,  of  the  growers  will  have  no  others. 

The  increased  facilities  of  handling  materials,  supplies  and  soil  cut  down  the 
fost  of  production  in  the  wider  houM.  at  a  greater  rate  than  in  the  narrower  houses. 
Conditions  alter  cases.    For  this  reason  the  man  who  is  starting  a  small  plant  could 
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not  afford  to  build  the  length  of  house  in  keeping  with  the  wide  houses,  and  for 
thw  reason  he  should  insist  on  getting  just  as  wide  a  house  as  his  means  will  allow 
For  the  man  growing  greenhouse,  products  during  all  the  winter  it  is  not  economical' 
to  build  a  house  less  than  forty  feet  in  width.  Much  better  that  he  buUd  over 
forty  feet  in  width  and  not  so  long,  than  a  long  narrow  house  which  prevents 
the  easy  handling  of  all  parts  of  work,  etc.  It  is  cheaper  by  far  to  add  t6  a  wide 
nouse  after  a  few  years  than  to  tear  down  a  long  narrow  house  and  rebuild  it 
Narrow  houses  have  their  place,  quite  true,  and  many  are  making  good  return., 
from  large  plants  of  narrow  houses;  but,  on  the  other  hand,  they  are  seeing  the 
point  of  the  wide  house,  and  in  many  cases  rebuilding.  For  the  grower  on  ten 
acres  of  land  who  wishes  tc  have  a  house  to  grow  lettuce  in  during  the  winter  and 
use  as  a  plant  house  towards  spring,  it  is  just  possible  that  a  house  twenty-five  feet 
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-1 

,v.3&?»5"8*  •S' 

I 

-"~.-:   urttFE:   lis 

1 

1 

ri. 


^"  minia  w«^f  ^^t  ?^^  '*"  ^^  •"""*'^*  *"'»  minimum  expense.     Horse-drawn  Imple- 
ments were  used  to  prepare  the  land  here  for  this  cr^p.    Interior  of  previous  view 

in  width  will  give  as  good  results  where  the  heating  and  ventilating  are  carefully 
looked  after.  On  the  whole  it  will  pay  any  man  who  is  building  a  greenhouse  at 
all  to  put  up  a  house  of  wide  span,  because  he  has  more  room,  better  control  of 
ventilation,  less  chance  of  disease,  and  the  heating  cost  of  the  wide  house  is  con- 
siderably less  than  that  of  the  same  width  made  up  of  several  narrow  houses 


IBON  FRAME  CONSTRUCTION. 

H«,n'^r"'''^  this  form  of  construction  is  receiving  more  attention  at  the  present 
tw  flL'^lT-  .^™''^"  '"  ™""y  '^''"°"«  °^  *^«  ^^°ited  States  are  finding 

annrl^l  W    "fK°"'  *""  ^^'  ^l^  *^'  '^^  '^""^  greenhouse  meets  with  thei? 

Boston,  Rochester  Er.e.  and  Philadelphia,  who  are  competent  men  on  greenhouse 

onstruction  details,  favor  this  fonn,  and  back  it  up  by  securing  mTre^u«^!  « 

their  demand  increases.    They  are  the  best  judges  J  to'the  valuf  7lZZl 


DEscaiPTioN.— In  houses  of  the  iron  frame  coMtruction  all  possible  parte  are 

SS^I^^f.  H  •!.  ^°';'"''''  **"■  ^"'"^  """  "^t«^«  '»"  from  these  wall 
gupports  to  the  ndg..  ban.K  hold  together  with  angle  iron  purlins.  The 
mh  bare  are  of  wood  and  are  attached  to  this  iron  frame  work.     In  a  few  wori 

facturmg,  owing  to  the  expansion  and  contraction  of  the  metal  in  different  weathers 


Iron  frame  construction— showing  the  Iron  member 
which  acts  as  the  supporting  part  of  the  house 
Solidity  Is  the  feature  here. 

dllki''  '^'^''"  '^°"*^^°  ^"'  "™  "'^^  *"  '"^^"''*  ^''^  "^"'''  '^'"^  *•'"'  breakage  is 
Different  manufacturers  vary  somewhat  in  the  forms  of  iron  that  are  used 
some  using  flat  iron  others  T  iron  and  others  ordinary  galvanised  pipe  for  their 
supporting  members.  The  majority  of  growers  seem  to  favor  the  flat  iron  rafter 
Jou^e  that  18  a  strip  of  iron  runs  from  wall  post  to  the  ridge  at  intervals  of  eight 

bThorrfWf      l'« 'ffv*^"-'-       ^\^  '■"''  *'"^  ^'^^""''^  '^"^  '^^  f°»"^  to 
.„;  2!"*  *P*^  *''*'  *^*«'  '">"  members  may  be  set  without  sacrificing  strength 

•nd  support    These  iron  frame  houses  are  sll  bolted  together,  bo  that  once  the 
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•tructure  is  properly  erected  the  house  is  strong  and  substantial.  Houses  of  this 
constructicm  practically  cut  out  all  suppoiis  in  the  house,  and  this  is  what  the 
vegetable  grower  requinu. 

Houses  40  ft  in  width  may  be  constructed  with  no  central  supports  whatever 
from  the  ground,  using  only  a  form  of  compression  trussing  which  holds  the  house 
together  and  down.  A  house  75  ft.  in  width  will  require  but  two  lines  of  supports 
with  braces  and  struts. 

Widths. — These  iron  frame  houses  can  be  built  any  width  a  grower  wisLes. 
It  is  not  economical  to  use  this  form  of  construction  in  a  house  under  forfy  feet  in 
width,  but  it  is  not  advised  to  build  over  75  or  85  ft  in  width.  Many  houses  75  ft 
in  width  are  being  built  throughout  the  States,  as  well  as  a  few  in  Canada,  and  this 
width  seems  to  be  an  economical  one  to  use.  Houses  40  ft.  in  width  with  no 
supports  save  tiie  truss  work  also  are  very  much  in  favor. 

Ergotion. — These  iron  frame  houses  are  all  manufactured  in  separate  pieces 
in  foundries,  iron  parts  cut  required  lengths,  all  holes  bored  and  the  house  in  man; 
cases  set  up  to  see  that  everything  fits  before  being  shipped  on  to  the  builder.  The 
p«rts  «n  all  properly  labeled,  and  a  blue  print  of  the  plan  of  the  bouses  showing 
details  which  accompanies  each  house  gives  the  exact  position  for  each  member.  It 
is  no  trouble  to  erect  one  of  these  iron  frame  houses,  for  the  whole  house  goes 
together  in  sections,  and  once  one  section  is  satisfactorily  erected  the  remainder  of 
the  house  goes  together  like  clock  work.  Growers  differ  as  to  whether  it  is  more 
economical  to  erect  the  house  by  means  of  home  labor  or  by  letting  the  contract  to  a 
construction  company  whose  employees  do  nothing  else  but  erect  these  houses. 
One  grower  in  the  vicinity  of  Boston  purchased  a  house  from  another  grower,  took 
it  down  and  re-erected  it  for  himself,  and  says  he  had  no  trouble  whatever;  in  fact 
he  claims  to  have  made  a  better  job  than  some  of  the  constructiou  firms  would  have 
done.  Another  grower  near  Erie  erected  a  house  75  by  460  ft.  from  start  to  finish, 
end  one  would  not  vidsh  to  see  a  better  house.  A  man  with  average  mechanical 
ability  can  erect  a  house  of  this  construction  with  very  little  trouble,  but  whether 
it  will  pay  him  to  do  so  rather  than  let  tlje  contract  to  a  firm  who  make  a  business 
of  this  erection  is  a  question.  Some  progressive  men  told  me  that  they  were  money 
in  pocket  when  they  gave  the  construction  company  the  contract  to  do  all  the  work 
on  the  house.  They  claimed  that  they  more  than  made  what  it  cost  them  to  erect 
the  house  by  being  free  from  all  worry,  and  being  able  to  look  after  the  selling  of 
the  produce  on  other  parts  of  their  plant.  It  is  simply  as  the  man  himself  looks  at 
it,  and  whether  he  has  the  time  to  look  after  the  erection  himself  and  bear  the 
responsibilities  of  having  it  go  together  in  good  shape. 

Ontario  growers  should  use  this  form  of  construction  in  preference  to  others 
under  certain  conditions.  In  the  first  place  these  houses  cost  in  some  casei 
more  to  build  than  other  forms  of  houses  of  other  construction.  The  initial 
cost  is  high,  there  is  no  question  about  it.  But  this  must  he  borne  in  mind  by  all 
prospective  builders :  that  once  one  of  these  houses  is  up  it  is  up  to  stay,  and  will 
last  as  long  as  the  jrrower  and  still  have  a  further  lease  of  life.  Houses  which  co«t 
much  less  to  build  at  the  start  eoon  show  effects  of  wear  and  tear.  In  ten  to  fifteen 
years  time  they  need  many  repairs,  and  in  many  cases  require  new  stock  all  through. 
Not  so  with  greenhouses  in  which  a  framework  of  iron  is  used.  They  are  still 
giving  entire  satisfaction  at  the  end  of  thirty  years'  service.  The  iron  greenhouse 
gives  a  solid  house  which  no  wind  can  blow  in  6r  out.  This  has  been  proven  in 
Ontario  and  in  parts  of  the  United  States  during  the  past  two  years.  The  iron 
work  when  properly  made  and  erected  can  weather  the  worst  of  storms.  No  vital- 1 
tion  of  ^ass  is  seen  in  a  windstorm,  in  fact  practically  no  motion  is  felt  in  any 
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of  the  house.    The  average  grower  will  think  on  the  face  of  things  that  a  house  of 

this  form  of  construction  will  cost  more  to  heat. 

This  has  been  tried  out  by  growers  themselves,  and  they  have  found  that  once  I 

they  get  a  houae  to  the  correct  heat  it  coste  considerably  less  to  keep  it  there     The 

iron  frame  houses  are  usually  built  wider  and  higher,  and  the  volume  of  air  helni 
.  lot  m  lessening  the  fuel  bill ;  but  the  very  fact  that  the  iron  frame  hous^  is  ^  HgS 
and  m  this  way  allows  no  opening,  for  air  to  get  in,  no  spreading  of  joints  o 
puling  out  of  nail,  or  breaking  of  sash  bars  wilh  ovJr-load  of  snorthfiS^  I 
heating  one  of  these  houses  is  cut  down  in  some  cases  one-half  that  of  the  samT  r^ 
under  houses  of  other  construction.  The  advantages  of  iron  frame  greeXu* 
and    he  merits  of  this  constnKtion  may  be  summed  up  as  follows-       ^^""°"*' 

2   SoHdi°tv"^ft  r^  '""!'  .I"-  'T^''^  ^"'^  "'^^^  ^°™''-  °^  construction, 
still  fn  f^Jd  lii«on  '""^  ""'  *'"  '"™  ^"^^  '^^  -  -  '^-'y  ^--  -d  are  I 

3.  Cost  less  to  heat. 

4.  Glass  breakage  is  considerably  less. 

5.  Lack  of  columns. 

6.  Minimum  shade. 

Objections -The  main  objection  to  house,  of  this  construction  is    ha^  of  I 

Cers  should   fi^^rf:;  Jt"  *'""  ''"''  "'  '"^^"'^^  ^«™«-     '^'«  "let  t,fa   th 
growers  should   figure   that  these   are   pfermanent   houses   built   to   stay       Th, 

Jr^rTA      '"*  ^"^u  '^"^  ^^'''  '«  ^"y  I'^««  i"  t'>e  h-"«e  to  wear  out"      I™ 

as  being  the  lightest,  br.ghtest  and  most  economical  houses  on  the  market. 
PIPE  FRAME  CONSTRUCTION. 

goo.1  investment  ThiTZZT^  ?  ^  ,  '^'"^  oonstruction  is  considered  as  a 
of  the  Sti  dunnflater^^a;  'Z''''''''':  ^''  ™«^  ^^^^  approval  in  manv  part 
Ontario.  However  tf^rownr, ""  f.  t'  Tf  o  "^  *^'"^  ^'>''*^  ""^  *"  ^  f^'-n-J  '" 
are  now  builZg  hou  ^  Sr  he  iron'  f  "''"'  ^^f  ^  ^"^^  ^^^'^  ^'^  ^'^--  f'^'^^^ 
they  have  better'houTr„  d  "afe  J^  e Tat  S  "t".  ™'* .""  Z'  ^'^  ""^"""^-^  ^^^^ 
ing  snu^ll  houses  which  will  bous"  d  on  v  if  nJjf  >  \  ?","  '"^^""^'"^  '^•"'^■ 

struetion  best  suited  to  their  ne^d  in  mL;  tt  C  ";'■'"' /'*'\':'r  "'  ""■ 
of  the  iron  frame  stvle  but  fho  ^;ff.,         ■       ?'  *"'®*  ''  ""*  S"  ^lorh  as  those 

^«t  the  preference  i J  toward  ^T::::::'^j:;^:rz^s^i^j:;^^ 

DESCRJP'jrON. 

is  used  in  all  cases  and  all  «nnnn^Z»        ^  supports.    Galvanized  iron  pipe 

depth  to  makeTe^n-soliS."  7^^'^^^^^:;^:^^:^:^^^^^^ 

held  m  position  by  means  of  a  metal  band  or  clasp  SiichJ^'  frame  w^rk  and 

pnrlin  and  is  held  to  the  bar  by  two  screws.  ^    *™"°^  *^  P'P* 


IS 


Pipe  frame  conftructlon,  showing  the  network  of  pipes  neeessary  to  Insure  safety. 
Compare  these  views  with  the  one  on  the  next  page. 


il 


gr^Uiyt  pipe  frame  craenhoam  la  Cuukda. 
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15 
ERECTION. 

l.n„«^*V^'°  "J  T  V^^  ""^'""y  mechanical  ability  can  erect  one  of  theee 

JZ;  oa^^  Tk-^  ^°"*f  *  '"*  ""^  ""•^"^^'^  ^^  ^^'J"'™'^  ''.V  a  local  man  «.d  t^ 
grower  can  trect  hia  own  house.  Care  must  be  taken  to  have  all  parts  set  in  1  ne 
«Ki  at  the  correct  height.  A  slight  variance  in  setting  aupportii  member^  wSl 
give  endless  trouble.  Supporting  members  should  be^set  oVa  Sid  foundatTin 
preferably  concrete  and  should  be  filled  in  around  with  concrete  to  aTpth  of 
«ight  inches.  Usually  growers  have  the  concrete  work  come  up  above  the  surface 
of  the  ground  some  five  inches  to  prevent  the  surface  >vater  from  rusting  the  pipe. 
A  common  method  is  to  place  an  ordinary  field  tile  around  the  base  of  th*'  pipe 
allowing  It  to  come  up  above  th.  surface  and  filling  it  in  with  concrete  and  mould- 
ing it  off  on  top. 

Supporting  members  have  to  be  set  so  that  there  is  a  purlin  every  eieht  feet  on 

.  ind  that  to  increase  this  distance  increases  the  risk  of  solidity  in  the  house  In 
some  cases  this  has  been  tried  with  some  degree  of  aucceas  but  the  grower"  took 
considerable  nsk  m  building  such  a  house. 

The  purlins  do  not  of  necessity  need  to  have  their  supporting  members  come 
directly  from  the  ^ounci  in  all  cases.  By  using  a  V  or  Y  brace  the  ridge  support 
will  carry  two  purlins  as  well.  This  does  away  with  two  rows  of  columns:  In 
cases  where  this  brace  is  used  there  should  be  a  brace  running  from  the  eaye  rapport 
i^rti*  ^/°PP°'^  '"'^""y  °*  three-quarter  or  one  inch  pipe  held  in  position  by 
split  T's.    These  should  be  set  high  enough  from  the  ground  to  permit  operating 


i 


Angle  Iron  purlins  are  ■ometlmes  used.    The  Y  brace  la  used  to  lessen  the  number  of 

rapports. 
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m'l.S'  „/  .h  .  '^?'''  ^'  "'"'-'^y  ^'*^'^  i"  "»»  '«""  of  construction 
houses  During  severe  windstorms  the  end  would  give  and  thf  for.HJ  of  the  wiS 
would  tend  to  w«ck  tha  whole  house.  Horizontal  bars  in  the  end  ll  t  nld 
«id  thejo  again  supported  from  the  lines  o(  purlin  supLrS,     One  «nd  o„..r.* 

Terd'olr  '""t  P'^'  "".l^'"'^  °«'^  '-  -pVrtinrrmtrs  Z  one  i"h  'aS 
one  and  one-quarter  a.  purlin,  depending  on  size  and  shape  of  houses. 

MODIFICATIONS. 

Instead  of  using  the  pipe  purlins  some  growers  have  used  angle  irons     Thp« 

are  bored  to  fit  .crews  which  are  attached  to  each  sash  bar.   ThirmethoTi  Jd  b" 

ome  men  and  the.y  claim  to  have  a  stronger  house  than  with  theX   cSinI 

here  >s  some  danger  of  weakness  at  the  coupling.    The  ri Jiuitv  of  ^^'Jl^    ^ 

ing  a  tritle  more  than  the  pipe.    This  modification  is  bjin^  used  and  is  rivint 
satisfaction  m  several  large  ranges  but  is  not  common:  "  ^   "^ 

OBJECTIONS. 

The  objection  to  houses  of  this  form  of  conitrHctirtn  i,  thof  «  i,  , 

ino™;  -^  •    ''"'"'  ''"'^  '"°""  "«*«^''»'  ^"  t*'^"!  '''"ch  must  be  kept  un  thu. 

LoZ  T.w'"^''"'"^'-     '^^^  ««™«  •^^'^^^  °f  ««li^itv  can  not  be  found^ 

br^r.        fK"'"/'""'  r^*™'*''""  ""''  *'"'^^  "^'""^  to  bo  more  dangS^of  4^ 
breakage  in  these  houses  than  in  the  iron  frame  houses.  " 

MEKITS. 

withtS  ShS'^'fi'rf^"''  '^,T"  '^^"""'^  ''"'■^  «  «™«"  house  to  be  used 
stittSn  wer^"onL  LTL     "  '"""''  '°""  '^  ''^""^-''"^  '^^  «-"  ^^  tlie  eon. 


ALL  WOOD  CONSTRUCTION. 

This  form  of  construction  is  practieallv  ouf  nf  ^<.+o  »j.  it, 
cannot  be  used  economically  because  of  tb.  1;.^^*  a  /*  *¥  P™'*'"*  "™e.    It 

posts,  usually  cedar,  are  seT  fourf^et  amrt  o  for  '?J  °  •^'^  n  P"*'"  ^°"''*" 
made  very  n'arrow  'requiring  but  S  Tp'Jo  sfoTtS'rit"'^' Th^^^^  f  T' 
found  to     -  ,man  trees  cut  required  lengf,^  split  cet  pfS'or  l^^^t^r  S 

called'^l^h'orsi'S'fot"^^^^^^^^^^^  ^'^^  »—  "e  someH^e. 

As  a  house  used  as  a  suLlSel  Zt"  d.  L  cold  W?-?'''  1  "  ^"''''''"" 
m  the  early  part  of  the  season  when  t  can  t  hlaJ?^il  'l  T]  ^  °'  T'  ""^ 
Many  gardeners  have  used  these  houses  in  previous  ySral  J  L  ''\^?'  T^  '^'''■ 
and  no  gardener  is  advised  to  build  one  ^  '™'^  *''*''  limitations 
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SIDE  HILL  HOUSES. 


Some  yeara  ago  it  w,  j  tJie  < 


.ij-    /  *u  'ui.      "         , custom  to  build  a  grwnhouae  on  a  side  liill,  using  the 

Xhm     tk"'  ""'  "de«»d  having  the  glass  run  on  a  gradual  slope  to  the  bottom 
?^1  nf  i  "''1''  *^°"«^*  '"^  ^  "*=«"«°*  h""**'  thii  probably  being  that  one 

t  l^l*''.'"'."'''^  f"^  '*''*  ^'^^  ^°"^  *"  -I'^oy  ''«»  '«""  heavy  wiSd  storm.. 
T^JT^^.t  ^•"'.'"J««tion-  Of  recent  years  this  idea  has  been  enfrely 
?«^?  1  .^  *Kl\t*  ^'?  ^?'*"  *"  practicaUy  a  thing  of  the  past.  Growers  noi 
le  aand  light  on  both  sides  of  the  roof  and  also  demand  good  .ide  ventilation.  This 
«nnot  be  had  with  ordinary  side  hill  houses.  Another  oljectionable  feature  of 
bouses  built  on  the  mil  side  is  that  the  beds  or  benches  all  must  be  on  different 
levels  as  one  goes  down  the  hill.  This  entails  extra  labor  and  prohibits  the  possib- 
Jity  of  horse  cu  tivation.  There  are  those  who  stick  to  the  side  hill  house,  but  they 
sre  a  very  small  minority,  and  the  general  opinion  of  growers  is  that  the  upright 
t^o  sided  greenhouse  is  what  is  required.  Some  men  have  ideal  localioiii  for 
peenhouses  of  the  hill  slope  style  but  refrain  from  building,  because  they  realize 
that  they  are  money  in  pocket  by  paying  for  increased  ventilation  and  the  decrease 
uf  labor  cost. 

VENTILATION. 

Ventilation  of  the  greenhouse  is  a  necessitv  for  the  growing  of  any  crop     Too 
much  attention  cannot  be  given  this  part  of  construction,  and  the  most  approved 


Side  ventilation  Is  necessary  in  large  plants.    Continuous  runs  of  ventilator  are  usually 

^*i!!!u*'.  *••«?»'«  <"■  !<>''««■•    Usually  made  to  open  out,  but  some  have  them  open- 
ing both  in  and  out. 


arrangements  and  form*  of  ventilating  apparatus  should  be  carefully  inspected 
before  the  installation  of  any.  Ventilators  are  now  being  used  on  both  sides  of  the 
house  and  in  continuous  runs,  both  sides  of  the  ridge,  and  also  in  continuous  runs, 
or  in  broken  or  alternate  runs.  Gable  end  vents  are  also  being  advocated  and  used 
ly  some  progressive  growers.  These  are  not  common  as  yet,  but  some  men  claim  to 
lave  had  a  marked  degree  of  success  with  them.  They  are  arranged  in  different 
ways  and  as  yet  seem  to  be  more  the  ideas  of  individual  growers. 


IS 

Sioi  Vbmtiijition.— Tb*  mtm  of  th*  grMohooM  should  b«  built  high  enough 
to  parmit  the  inetallttion  of  pltnty  of  ventiUtort  elong  the  tide.  Particultrly 
where  the  •ummer  cr>p  of  cuenmben  ia  to  be  grown.  Thie  crop,  for  beet  reeulti, 
requiree  tide  ventilttion  as  well  aa  ventilation  of  the  ridge.  There  are  varioua  wajri 
of  aetting  thoae  aide  ventiUtora  and  a  brief  deacription  of  aach  may  be  of  ralue. 
The  ventilator  may  take  up  practically  the  whole  of  the  glase  aurface  of  the  aide  of 
the  houae  or  it  may  be  limited  to  lesa.  Aa  a  general  rule  too  much  ventilation  on 
the  aide  cannot  be  had.  Some  growers  prefer  one  continuous  run  of  ventilation. 
three  or  aix  lighta  in  length  and  two  or  three  lights  wide.  Othera  claim  to  have 
equ«l  success  with  about  one-half  the  amount  of  ventilation  given  by  meana  of 
making  the  ventilators  come  alternate  with  equal  aized  apaces  of  atationary  glasi. 
Side  ventilatora  are  used  either  opening  directly  beneath  the  eave  plate  or  opening 
from  a  header  aet  ri^t  below  the  eave.    Both  give  aatisfaction  and  both  havt 


Ventilatora  at  the  ridge  may  open  from  the  ridge  or  from  a  header.  Both  ways  are 
good.  The  majority  prefer  them  to  op^n  from  ridge.  Continuous  runs  or  broien 
runs  aa  shown  are  in  favor. 


m 


their  advocates.     Possibh  those  preferring  the  ventilator  to  be  continuous  and 
opening  from  the  header  are  in  the  majority. 

RnxiE  Ventilation. — ^This  placing  of  ventilators  has  been  in  use  since  green- 
houses were  built  on  any  scale  and  they  are  still  a  necessity.  The  ventilators  in  this 
case  are  attached  in  two  ways,  namely,  from  the  ridge  board  or  from  the  header  set 
between  the  sash  bars.  In  this  way  the  vents  open  out  from  the  ridge  and  from  the 
headers  or  more  easily  explained  opening  back  to  back  and  away  from  one  another. 
From  this  arrangement  we  have  in  the  case  of  one  opening  from  the  header  the  air 
admitted  in  one  large  opening  and  going  straight  dovm  into  the  house  and  in  the 
case  of  those  opening  from  the  ridge  the  air  is  admitted  through  two  openings,  the 
air  being  deflected  against  the  ventilator  on  the  opposite  eide  before  going  down. 
In  Uiia  -way  the  force  of  the  air  ia  broken. 


If 

Whm  TWtiUtow  open  from  tLe  header  there  u  greater  dtnff^r  from 
the  rain  getting  in  even  if  the  ventilator  if.  partwlly  cla«ed.  Where  tM 
ventUator  op«».  from  tht  ridge  the  air  can  come  in  with  very  httle  d-nf  « 
rj  rising  in.  An  im,J.rt.nt  point  to  b.  considered  in  ridge  ventilation 
whether  ridge  of  header  type,  i»  that  both  line*  .ould  work  separate  m  "'der  that 
in  the  cue  of  a  .trong  wind  from  one  side  the  ventilator*  on  ^'«'  ''«J'^"*yJJ 
eloeed,  while  the  others  will  remain  open  and  complete  ventilation  «!  tj«  ~?I!w  an 
be  carried  on.  Some  growers  complain  that  the  ridge  type  of  ventilators  allow  an 
lard  JusS  of  air  whiJh  ha.  caused  «.vere  checks  on  the  plants,  while  in  th.  header 
SJe  SiU  rush  is  broken  and  the  air  admitted  is  distributed  evenly  through  the 

llOUM. 


cable  end  ventilation  a.  yet  is  the  ld«  of  «me^  onj,  ^ower     This  s^^^^^^ 
ment  of  the  ventilators  which  open  out.    Houses  aiw  jbto  »"»* 

Gable  end  ventilation  is  probably  more  or  less  of  an  experiment  a«  yet,  but  it  is 
being  advocated  by  some  plant  owners.    They  would  advise  a  «°f  ^J^^o  ^r  £^ 
line  of  ventilators  on  a  wide,  high  house  set  in  a  horizontal  position  or  two  or  three 
Tall  vent,  in  a  perpendicular  position.    In  both  cases  the«  vent,  should  be  above 
Z  dwr     It  is  quite  possible  that  very  little  more  ventilation  will  be  needed  in 
ly  houses  tSa?  tha 'given  by  the  door,  which  should  be  b-  *  «;^"-f  ^J^^^^^ 
enough  to  be  used  for  admitting  a  waggon.     All  forms  »« /'^l^^^f /"  J^^^J^^ 
operated  by  a  system  ..f  ventilating  machinery  which  is  con  rolled  by  a  wheel  or  a 
chaiJ  driving  ?ome  form  of  gear  which  by  revolving  will  open  the  ventilatory 
mX  foiils  ire  on  the  marketfand  it  is  difficult  to  ^^-^f^^^^'^.^^'Z^^Z 
has  its  exponents.    In  large  houses  a  system  running  150  to  200  feet   fhould  be 
soured"  order  to  opon  the  maximum  amount  of  glass  with  minimum  labor     For 
the  snmller  houses,  growers  in  many  cases  do  not  buy  ventilator  niachinery.  but  have 
sornHpFliance  su^h  as  an  iron  rod  with  holes  drilled  in  it,  wneh,  when  the  vent  is 
opened  fit  on  to  nails  set  on  the  plate.    These  may  be  all  ngh  in  some  eas^s.  but  as 
a  general  rule,  in  any  house  20  by  60  ventilating  apparatus  will  pay  foyt««  f»°  *« 
amount  of  labor  saved.    Where  two  systems  are  necessary  to  open  up  the  gla^  they 
should  be  located  so  that  both  can  be  operated  from  the  one  pmnt,  P^e  erablytoe 
centre  of  the  house,  instead  of  being  located  at  both  ends  of  the  house  thus  neces- 
«itating  extra  labor. 


■ 


to 


°"""-  s?s.'r&r™-f^r'JX"7ri  r;^"^rAri" '""- 


.T(UNKI)  OR  SEPARATE  HOUSES. 

At  tliu  present  time  there  is  .t.i.si.Ierablc  coutiover.v  al.out  the  merits  of  joined 
or  separate  h.n..e>.     (.Vow.rs  i„  ,he  ea«t  use  separate  houses  almo"en    re)V   hit 

t.on   that  where   wuie   houses   are   k-ing   built,   separate  ones  are   used  entirefy 


Joined  and  separate  houses  are  often  found  In  the  wtmp  r.n»      t 

.rower  neaHy  always  prefer,  the  separate Vterd%rSte.^?hr.'rr^S^mS! 


SI 

RtofM  of  lurrow  hwnc.  .re  giviiiK  go,Kl  Mti.faction  but  the  groirer.  are  build- 
mg  the  r  n««-  ones  of  « .dt-  «p.r.te  i.-.u*....  The  merit,  of  ih.  «.p..,t«  houia.  mar 
be  given  brietly  w  follow  ' 

(1)  Side  ventilation  ''    recoguized  a«  a  nti,*«.ity  ainuiiK  veKetable  growen..  and 
^^^  »*  JJ^uroJ  "mply  by  having  leparate  hoii/ies. 

(»)  Different  temperature,  may  b."  kepi  in  different  hou«M  thui  enabling  the 
KTOwing  of  crop*  requiring  Mvenil  degree*  difference  in  temperature. 

(3)  Heating  ayitcmH  can  b.-  built  ao  a^  to  abut  off  entirely  one  houie  if  the 
occaiion  ahould  >o  demand. 

(4)  Diteaie  i»  not  so  liable  to  «pread  from  one  houxe  to  another. 


i^l 


OBJECTION  TO  JOINED  HOISES. 

(1)  Where  the  range  in  large  adequate  aid.-  vintilation  .annot  !«  wcured. 
(«)  Unless  glax*  partitions  are  erecUM  in  j.iincd  houses  different  crops  re- 
•luiring  high  anu  low  temperatures  lannot  l)e  succeiisfully  jjrown. 

(3)  Heating  cannot  lie  ri'ifulated  in  case  of  nccident.  etc. 

(4)  In  joined  houses  disease  will  apiead  quickly  from  one  house  to  another. 
In  regard  to  the  heating  of  the  two  styles  of  houses  it  is  claimed  bv  owners  of 

large  ranges  that  there  is  very  little  diffen-nce  in  the  codt.     Of  course  some  claim 


Large  houses  built,  separately  are  usually  Joined  by  an  alley  house  from  10  to  30  ft.  in 
length.  The  bpace  between  the  houses  is  often  utilized  for  hot  beds,  cold  frames, 
and  for  such  crops  as  corn,  squash,  staked  tomatoes  or  rhubarb. 


exorbitant  saving  on  their  particular  houses  but  this  cannot  always  be  verified. 
On  the  whole  separate  houses  can  be  heated  with  practically  the  same  cost  as  houses 
on  the  connected  style. 

Alley  houses  are  usually  built  connecting  the  separate  houses  for  convenience 
of  carrying  supplies,  etc..  and  the  heating  main  is  usually  carried  through  these 
minimizing  the  loss  of  heat. 
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WALKS. 

be  to:.t^&L!Zi!lti:at'r  ^^^r^*  p**''» » -'^^  -« ^ 

bed..  The  growerrr  he  p "efeHL'^^t  LZ  r'' ^  '"'"'  '"  ^'^"- 
hinder,  the  m<Mt  intensive  cumration^ffr^i  ^  ^'™'°ati"g  everything  that 
grown  on  the  aoil,  and  Ue7e  horse  "rl  «L  ^^tf     ^«"  '^^  ^™P«  "« 

paths  are  to  be  foun.l,  beclL  they  "omVlZ^f"  't  T"  '°^  ^'^^  ''°^'  "» 
Sufficient  room  is  left  rt  intemls  in  nl?nHll  f  a  hindrance  than  a  help. 

In  the  majority  of  caslJtrtVi^na'ry"^^^^^^^^^ 

becomes  solid  for  walking.  In  some  oM^rrn^  ?  i  ^''^°  ^^  ^°*^I  " 
down  the  house  and  use  ills  for  a  walk  Neve'a  iVwS  Z  *"f '  '""'^  '""^ 
this  would  be  a  waste  of  productive  mH     wL,  ?  ^  "  '"''^'*  '^^  *^»  '«*. 

found.    Th.e  are  usually^^f  ,I,TU  S^  trreTal^rSrsiS:  ^5 


Wa,..  are  usua...  ^^  to  15  in.  wide.  aUow.„«  a.ple  roo.  ror  crop  to  «row, 


roimVoLffKr^^^^^^^^  ^^tter  supports  as  possible,  leaving  aU 

inches  in  width.  A^Tiere  a  houSTs  fittd  out^S  S"''"^'''  "''  "'""'  "°'«  t''^-  '^ 
good  reason  for  it,  which  usuall^^alun  «  to  IheVrl'  T°"  *^"^  ^«  "^"^^^  ^°™« 
or  gravel  pit  or  that  the  paths  a^  a  nee^itv^,  "  ^'""^  """^  "^^^^^^^  *<>  a  sand 
making  concrete  walks  the^oundaTion  °h3  L  /''"T""^'''  *^^  ^«"°"-  ^° 
^tones  and  gravel  wi„  do  for  this.  LlSdV^^tr 'Ir^-.  f^ 


S8 

I  '*°*^t  A  smooth  surface  on  top  is  necessary,  no  stones  being  allowed  to  come 
near  the  surface.  A  well  pounded  cinder  path  will  give  satisfaction,  but  is  not  so 
good  as  concrete  where  a  path  is  absolutely  necessary. 


"lES""™'"-'^'""  "-•-'■• '-  >•  •'"  -  -  - "  i»  »'J 


Raised  benches  are  necessary  where  rhubarb  Is  forced.     In  narrow  pipe  frame  houses 
iron  supports  are  often  clamped  to  the  supports  to  make  a  shelf  for  ^rly  plan^  boxes 

BEDS  OR  BENCHES. 

1  tt  ^^^^^^°^  ^^'°^  ""^*  ^  decided  before  the  heating  system  is  installed  is 
Whether  the  crops  are  to  be  grown  on  beds  or  benches.  For  many  years  it  was  taken 
ror  granted  that  the  crops  must  be  grown  as  close  to  the  glass  as  possible,  and  for  this 


n 
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«Mon  the  hoiuea  were  built  with  short  sides  .nH  tho 

nued  up  from  the  surface  of  the  soil  to^bonf  t    ""'P"/"™  ««>wn  on  benche, 
^         the  plant,  fairly  close  to  the  roof     During  ?„,         \^'  *'*  '*«*'  ^^""^  ^'^^gi^i 
disappeared,  and  lettuce,  ZZL   a^d  cucuSr"  '^''  '^"^  ^"  "^"^'t  «°t.>elj 
^enclosed  by  the  glass  housT'  No  ra?s  nT^f'ir  -""l  '\  ^'  *^"  "  "  ^^ 
1         the  larger  plants  where  vewtables  L  ii  *       ^*^'  •"  *^  '^  ^°"°^  '«  «ny  of 
'        points  in  favor  of  both  of  Xse  metIS,^T-."*'°"'''^'    '^^'"^  "«  certain 
them  briefly  here.    In  a  Uenho^se  7^^^^^^^  T  "^  ''V"**™^*  *°  «°  -« 

cultivation,  etc..  are  carried  on  hylafs  i  TL^^  P^^^^  *"  °P*'*"°°«  «' 
and  spreading  of  manure,  lime  or  feTtufzer  f  reT^  'T°*'  ^"™"^'°«'  ^^^king 
implements,  and  for  this  reason  no  ra  S  Zlt  "7  "!""  **'  '*''™  "J"*" 

kmd.  It  is  quite  obvious  why  pU^ts  caTbe  hanH  T  -^^"^  '°  ^°"«^«  «'  t^is 
on  ground  beds  and  such  operat^Ss  as  tvin^  ^5  T"^"  """^  ^'^^  ^«««  J^^or 

planting  can  be  carried  ormn^ZXitLST'^V''''''^'  ''  *^«"  *'«"«■ 
can  grow  any  crop  just  as  ««H.*o„*     f    ^*"*"<=torily.     Growers  find  that  ther  I 

used  by  man^  grTwJJs^o"  y^t        ''  °"  ""'  ^"^^  *«  ^  *h«  "»-d  SenZ 

In  case  of  a  small  house,  sav  29  h^  on      u       .,  I 

specialty  of  indoor  crops,  but  7  uslt\h!'  T  "'  *^*  ^^'^^  "  "^^  making  ,  I 

early  plants  such  as  cabbage  tomat^    on  on«  'T  T''  '^  "  P^*"*  ^O"*  ^   I 

are  very  often  used  with  su^cSr  SdTt  r  .''^Z  '*'•'  *^«  ™'«^  ''»«h'«  I 

this  width,  and  it  is  quite  Sble  that  Wf  "'  '1*''*'^  '^'*^«"*  ^°  ''""ses  o1  I 

benches  for  starting  early  pC      w»i  '''"'*'  ""^  *^  ^--i  f™"  raiad  I 

that  is  a  prime  nefessit/ in  a  planrhou  f^  7\'  """^'""^  "''«  «*«ly  a^  I 

~i8ed  benches,  their  height  from  the  soH  will  /  ^"'''  °1  *^^«  «'^«'  ""^  ''^"J  I 

Ideas.     Some  prefer  them  onlHwo  and  «n^»rf  "5  *^^  ^''"^^'^  '"^^'WiJ  I 

three  feet  up  to  four  feet.    A  very  iro^  b  ".'^      *"*  ''°'"  ^'^^  ^^^a''^'  other,  I 

top  of  the  surface  soil.    HeltinTpfpf  w^n  J  "  T  u"'""^  ^'"^  '««*  ''•>'»  the  I 

the  best  results,  and  as  a  generaf  S  a  f  K     %*!.'^  '"'^  ""^"  *his  to  get  | 

back  under  the  benches.    Where    tTsdesi^Sr/  *^'J''°"  ™"«  "«  ^^on^  I 

the  raised  benches  serve  the  purpo^^  t«er  th,n     '  ''l^"'^  ^°  *«  '^°J^»"»  I 

sufficient  room  for  the  plants   Lw.*"  *°y  °*^«'"  "ethod.     There  is  I 

Points  aga.ns   the  use  of  raised  benches  are :-  I 

tmualiy  X"!.'^  "'^  "■''  '"'  "  '"^  ''^  "P'^-P'  -  the  benches  are  con-   I 
2.  Cultivation  cannot  be  easily  handled.  I 

JaitedT  eht  slTb^'  ^V  ''  ''«*''«'  «*-  I 

because  he  cant^'h™  hntrf  o'lw';?  '''  *^  -«"  ^-^ouse  grower.  I 
's  not  pressed  for  time,  etc  and  „°e,T7h  mushrooms  under  them,  fn,l  h  I 
what  returns  he  can  during  the  w  nt^r  iZ  "°;'  "'  t  ^'^"^  ^°"««  '"^''^-^  I 
the  solid  beds  are  recommenVd  and  ^ve  S''  /^  J^'  '"^''^""''^''aJ  ^<"«^  I 
has  the  proper  drainage,  etc.  ^      ^"*''^  satisfaction  o„  good  soil  which   ■ 

theJttbXVeLra^tlUtwrh"^  ^'^  f'"^  --*«  -P^^-  I 

either  wooden  or  concrete  sides     OrdinTrvn?  "*"  T  ^f'  ^•■''""*^  »"<»  4port^  | 

these  benches,  but  most  florists  prefer  cvZ^      ""  ^'"'"'^'^  "  °^t«"  "««d  for  f 

and  pecky  cypress  is  coming  inT/ammorr/T"*  "^  '*^  '"^""^  ?»-«"'  I 


Z5 


benchet 
)ringing 
entirely 
I  it  has 

any  of 

certain 
?o  over 
ioD8  of 
disking 

drawn 
of  thij 
8  labor 

trang- 
■t  they 
«nche8 


WORKROOMS. 

Not  the  least  important  part  of  the  greenhouse  is  the  workroom.    The  crop 

to  be  handled  right  in  the  plant  several  times  before  it  can  be  shipped  out, 
id  all  or  most  of  this  work  must  be  done  in  the  workroom.  Qreenhouae  men 
ire  beginning  to  realize  that  this  room  must  be  a  permanent,  well  built  structure, 
-"ciently  large  to  handle  all  the  crop,  and  not  become  congested  at  any  time. 

Usually  the  workroom  is  located  close  to  the  boiler  room  in  as  central  a  pontion 
11  poa8il>le.  The  boiler  house  will  have  to  be  set  according  to  the  location  of  the 
Nant,  so  as  to  heat  economically  each  part  of  the  house  or  houses.  As  a  general 
rule  the  workrooms  are  built  to  one  end  of  the  boiler  room.  Light,  airy,  con- 
Irenient  rooms  are  best. 

A  brief  description  of  some  rooms  seen  might  be  of  value. 

R.  Yonken,  Grand  Rapid*,  Mich.  Boiler  room  and  workroom  end  to  end. 
Building  constructed  of  concrete  blocks  laid  with  red  mortar,  size  30  by  50  feet. 
Angle  iron  rafters  with  truss  supports,  several  large  casement  windows',  concrete 
[floors  throughout  with  drains,  concrete  wash  tubs  and  a  bench  for  dripping  at 


Oreenhouse  plants  require  good  workrooms.    More  attention  is  being  paid  to  tliem  eacli 
year.    Each  labor-saving  device  should  be  well  considered  before  being  Installed. 

right  hand  of  tub.  A  small  division  is  made  to  form  an  cflice  in  which  all 
accounts,  etc.,  are  kept.  The  whole  room  is  lighted  with  electricity.  Door  on 
front  is  large  enough  to  allow  waggon  or  motor  truck  to  be  backed  in  and  loaded 
handily  from  the  packing  floor.  All  woodwork  is  painted  and  the  whole  inside 
is  of  a  pleasing  appearance  and  spotlessly  clean. 

R.  L.  Reutenik,  Cleveland,  Ohio.  Workrooms  located  along  ends  of  houses. 
Concrete  floors  and  wooden  walls.  Here  again  permanent  wash  tubs  and  tables 
are  found.  Here  the  waggon  is  backed  into  another  shed  which  is  at  one  end 
of  the  workroom  and  the  bottom  of  the  waggon  is  set  lower  down  than  the  floor 
of  the  workroom  so  that  the  boxes  do  not  have  to  be  lifted  so  high  in  loading. 
This  room  is  also  well  lighted  and  fairly  airy. 

Ooldwood  Oreenhouse  Co.,  Cleveland.  New  plant  with  boiler  room  and  work 
room  together.  Concrete  is  used  as  main  form  of  construction,  plenty  of  windows, 
dectrically  lighted  and  wash  tubs,  etc.  The  particular  point  is  that  waggon  may 
be  backed  into  excavated  part  and  goods  may  be  loaded  on  the  level.  No  lifting 
whatever  is  needed  on  this  account. 

The  builder  in  Ontario  will  do  well  to  realize  ttie  importance  of  theae 
J^ge_Mry  rooms.      8mall   cooped  up  worknxanB  are  not  an   advantage  and 
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GLASS  AND  GLAZING. 

that  of  evenness  of  ed«  TH?  i-  l  ^w  ,  ''^''^  '*°''^*  ^  x«nembered  hew  i, 
with  bntted  gZ.        ^'    ^  "  *^"^°**^y  °~««««y  ^^'^  «»«««  i-  «p^ 

^fn«"e^  !*U?^,  fLT  It  r *  ^r "  -^  ^"  «»«  ^-  S..  while  ^r 
there  i.  Me  du^^rXm Til  t  w"f  "  '"'^  "i'  ''^  ^0  in  districts  whe^ 
n~d  in  diflBi^aysTyin^itth^/fJu  ••"*''  ^J^d  ".torms.    16  by  24  i, 

V^  the  sash  b./l«lS.i^  pfrt  «d  jfinSL  rpL*""^*  "**  "'^'  *^" 
that  there  is  considenAly  less  hte^JZhJ^t^u  ^^'  **°*  «~w«"  cI«JJ» 
glass.  In  other  sections  it^^^^  ST  f  •?"  *'*  ^"^  *«  ^^^^  «»«  «  i»ch 
above,  but  1«  inS*  1^  llS  ^^.S?  "^^  V"v  «'*"  *^«  ««»«  ^idth  « 
makes  the  joints  come  inst  S.  «  ^  *"!*"  ^^'^  ^'^  1«  «ches  apart,  but 

method  nsi  thi  Z  a^,S^f1nZL"w  '  *'%'?  ''^  ^  ^°*  ^J*^'  ^ 
of  grower,  owing  to  tJrfS  tLrZ^'l  'V°^  ^°  '*""'  ''^  «>«  "'Jori*? 
whichever  the  cai  mav T     arlt  *     !!  ™"^  *  """'^  «'  Joints  or  li» 

most  popular  long  tho^  S,  plnS^S^'^^f  ^^^  '^is'L^*''"  ^°  r.  "  «■' 
18  convenient  for  use  with  bar  and  cap   whSf  HL  ^  ''  *  ^°^  "«''*'  "^ 

<m  the  glass  in  Ontario  houses  n^t  71  ""*  *'°"'°°°  "^^^d  of  putting 
of  securing  a  tight  flttinrw°71*C'  T",*^!"  "  ^"''"^  <*«  <^''««» 
This  is  a  good  liz^  of  glj  S  .L  ^'.'°",«^««  0/  the  glass  may  be  fitted 

large  so  "Tincri^  ile1^^ak.r'cf^  f/^^'«  °'  l^^^*'  *°^  ^'°^  '«'*  *<» 
and  for  the  same  reasoiS^  ir?8  n^t  adUhl  Y  ^^  "f  ^'"'  «'°  •'«>  ^  ^ 
16  by  24  in  Ontario   and  T«lf  »d^"8ble  to  use  glass  of  a  larger  size  Urn 

take 'a  little  ^r^^JehnTLZri^Tl  "•*  "'T  *»*  «'-'  P"'«-°^  ^» 
20  by  20.  *  lessening  the  repairs  and  using  either  16  by  16  or 

houses  in  Ontario,  and  tS^ns  "^t  ttl^JiT"  •  """"""'^  *«  »«  'o™^  on  green- 1 
glass  to  be  laid  on,  one  ligTbutSnf  a^Si^t  i'  "  "i  ''«°''*™«t«d  as  to  alloVfte 
strip  which  fits  o;  to  thf  bar T«Zi?"'  next  one  up,  and  then  a  woodei. ' 
^  glasr  *"  "  "^^  *'    "d  this  holds  down  the  side  rf  I 
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Lapped  glasa  is  commonlT,  almost  entirely,  noed  in  the  United  States.  This 
matiu  that  the  glaas  is  laid  up  in  the  same  manner  as  shingles,  one  lijfht  overlap- 
ping the  one  underneath  it.  The  lap  is  usually  3/16  or  y^  inch.  Any  more  makes 
a  poor  job  and  dirt  collects  in  the  small  space,  and  becomes  very  unsightly  and 
causes  a  certain  amount  of  shade.  Witn  the  lapped  glass  construction  the  glass 
is  usually  bedded  in  putty,  while  with  the  bar  and  cap  no  putty  is  used  nor  no 
paling  point  A  ainc  strip  attached  to  the  gutter  or  eave  holds  the  bottom 
lij^t  in  place  and  the  others  above  rest  on  it.  If  lapped  glass  is  to  be  laid, 
dy  first  class  greenhouse  putly  Aould  be  used.  Ordinary  putty  secured  from 
a  hardware  store  will  not  do.  It  will  crack  and  peel  off  in  albout  two  years  timo, 
necessitating  going  over  the  whole  house  again. 

This  grade  of  putty  will  cost  a  few  cents  more  per  pound  but  will  save  in 
the  long  run.  It  cost  some  growers  in  the  States  this  last  year  several  hundreds 
of  dollan  to  le-pntty  their  houses  because  they  used  an  inferior  putty  at  the 
start.  This  can  be  procured  from  any  reliable  firm  who  make  and  handle  green- 
house materials. 

Glass  diould  be  laid  convex  side  up  or  with  the  bowed  side  to  the  weather, 
practically  all  American  houses  are  equipped  with  lapped  glass,  and  practically 
sll  Ontario  houses  have  butted  glass.  The  butted  glass  is  handier  in  some  cases  to 
put  on  in  case  of  breakage,  and  yet  the  close  fits  and  the  jagged  edges  sometimes 
found  tend  to  cause  more  breakage.  If  there  is  any  jar  or  move  of  the  frame  one 
piece  of  glass  is  pushing  against  another  in  the  case  of  the  butted  glass,  wheroas 
with  the  lapped  glasa  the  one  light  has  a  chance  to  slide  on  the  one  beneath 
before  it  will  bredc  Lapped  glass  properly  bedded  in  putty  will  give  a  warmer 
house  than  the  butted  one.  There  is  alw:  7s  an  opening  between  the  best  butted 
glass,  and  this  allows  for  the  escape  of  warm  air  and  permits  rain  and  moisture 
to  get  in.  More  unsightly  houses,  due  to  collecting  of  dirt  on  the  lights  which 
has  run  in  through  the  butt  opening  and  down  the  inside  of  the  light,  will  he 
found  than  from  dirt  collected  under  the  lap  in  a  well  bedded  house. 

The  objections  to  lapped  glass  encountered  more  than  anytiiing  else  was 
that  it  was  awkward  to  fit  a  broken  light.  This  point  was  admitted  by  many 
growers,  but  they  have  a  counter  claim  that  the  breakage  is  not  one-quarter  that 
of  a  butted  glass  house.  The  glass  in  the  latter  is  simply  shoved  in  at  the 
bottom,  thus  shoving  all  the  lights  up  until  there  is  sufficient  room  for  the  light 
being  replaced. 

Glass  comes  in  boxes  holding  lOQ  square  f  There  is  always  more  or 
less  breakage  in  them,  but  the  builder  shcnld  1  that  he  is  given  Z.  D. 

English  81  oz.  glass  or  he  should  get  double  strength  (D.S.)  American  glass. 


HEATING. 


Hot  Watbb  Heating.— -The  heating  is  the  next  point  which  must  be 
considered.  Hot  water  and"  -steam  are  the  two,  sources  of  heat  for  green- 
houses yet.  A  great  deal  can  be  said  for  and  against  each  kind  of  heating,  and 
it  is  a  problem  to  say  which  is  used  the  most.  Both  systems  have  been  improved 
in  the  last  10-15  years,  and  both  systems  are  built  to  give  maximum  service. 
Hot  water  heating  may  be  divided  into  two  systems;  the  gravity  system  and  the 
pressure  system.  *^he  gravity  system  the  wfter  circulates  from  the  boiler 

through  the  ooil  ack  into  the  h'-^lhr  again,  because  after  it  reaches  a  certain 

point  there  is  a  in  the  pipe  bj    am  and  the  water  naturally  seeks  its  own 
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J«»el.  TIm  pnman  lyatem  ia  where  there  ia  gome  devioe  which  forces  the  w«ter 
<Hi  it«  own  couee  oyer  the  pipe  iy.tem.  This  is  u»u»ily  •  mercury  generator  or 
wme  form  of  pump.  Both  of  these  machines  have  their  advocates,  and  manv 
have  fuccess  with  either.  The  gravity  system  has  iU  limitations,  however,  and 
the  firet  one  is  that  the  water  cannot  be  carried  over  160  ft.  of  coil  away  from 
the  boiler  with  good  success.  Some  planto  are  working  to-day  at  »00  ft.  awaj 
from  the  boiler,  but  the  best  results  are  not  being  obtained  4>ecau8o  of  overloadinj 

K  f?  v'"  .  r*T  f"""""'  *^'"  *''**  *^  ^»^"^  PO'nt  0'  *«»«  heating  system 
ahould  be  at  the  boiler,  thus  giving  the  water  a  drop  all  the  way  into  the  boilr 
again.  The  pipes  should  have  a  drop  of  ten  inches  per  100  ft.,  for  sut 
cessful  running  of  the  gravity  system.  With  the  mercury  -enerator  or  some 
form  of  circulator  the  water  can  be  forced  over  400  ft.,  this  being  over  twice 
the  distonce  of  the  gravity  system.  The  pipes  do  not  need  so  much  grading  in  this 
form  of  heating.  In  this  system  the  water  is  forced  through  at  a  greater  rate 
than  by  gravity,  and  it  comee  back  to  the  boiler  containing  more  degrees  of 
heat  than  that  which  has  passed  over  the  system  working  according  to  the  lawi 
of  gravity.  This  point  means  more  than  is  often  thought,  and  should  be  investi- 
gated  thoroughly  before  any  system  is  selected.  The  longer  the  water  takes  to 
travel  around  a  heating  system  the  less  number  of  degrees  of  heat  it  eontaini 
when  It  again  comes  to  the  boiler.  All  this  water  has  to  be  heated  over  again, 
and  thus  it  is  quite  apparent  the  more  degrees  the  water  has  to  be  raised  in 
temperature  the  more  units  of  heat  required  and  this  falls  back  again  and 
increases  the  consumption  of  coal. 

K  tin*  *""*^  *^***°^  ^*  *°  ^^  recommended  for  small  houses  such  as  30  or  40 
by  100  or  150  but  may  be  used  up  to  30,000  square  feet  of  glass.  For 
larger  houses,  and  where  there  are  several  in  a  range  and  hot  water  is 
wanted,    some    form    of    circulator    is    recommended.       Ther<3    are    some    good 

Zn^iT  ""/*'  r^  "'  "  '?^'  ^'^  "'  ™°  ^y  «*«*"»•  A  small  steam 
boiler  18  necessary  for  the  pump  alone.     One  of  these  is  giving  good  service  at 

the  Goldwood  greenhouse  near  Cleveland,  Ohio.    Another '  method  used  in  tie 

vicinity  of  Bochester  is  that  of  a  centrifugal  pump  operated  by  a  J4  h.p.  electric 

n'  Ji.- ^  ^^***™  ^*®  ^'''^"  ^"*''"^  satisfaction,  and  the  cost  for  power  is  verr 
small.  This  method  is  not  a  common  one  and  *ould  be  inquired  into  thoroughly 
betore  being  attempted.  Hot  water  heating  is  never  recommended  for  plan^ 
ha^ng  m„eh  over  100.000  sq.  ft.  of  glass  but  this  will  no  doubt  be.  overcome  in  the 

Steam  HEATma-For  long  houses  and  for  large  houses  or  large  ranges  the 
use  of  steam  is  advieed.  In  these  cases  whore  the  heat  has  a  long  way  to  travel  it 
can  be  c-arried  to  a  better  advantage  and  with  a  less  cost  of  fuel  by  the  steam 
system.     There  are  several  systems  of  steam  heating  which  mav  be  installed,  but 

S^r  T?  ^.l  ^i'^l  *^'*  ^*''  ^"^^  satisfactorily  applied  to  greenhou* 

heating.     These  are  the  high  pressure  and  the  low  pressure  systems. 

The  low  pressure  system  is  used  to  a  great  extent  and  this  is  one  that  operate 
at  a  pressure  of  1-10  Ibe.,  usually  6-6.  This  works  by  gravity  and  the  ^ 
densation  is  carried  back  to  the  boiler  without  any  circulato^r  of  any  kind     Z 

rhlsrThtt  hf,i!:;>''"r  r1  "tr^™'  '-*  '^^^  *^«  lowest  relurJi: 
tne  house  This  is  the  limiting  factor  for  this  system  as  it  is  not  always  convenient 
to  have    he  boilers    n  a  pit  as  this  entails.    This  pit  mav  be  Sme  aS^X 

S"J  '^J"into  t'lf  W1  **  'T."  '"  *'^  *'^"'^"  ^°'  *  steam  Tap  iS 
lifts  the  water  mto  the  boiler  from  the  returns.     This  arrangement  is  fouad 


in  many  pitnti  giving  good  satiifaction.  Here  again  tlie  steam  pump  may  be 
taed  to  draw  bacic  tlie  condensation  but  the  steam  trap  is  more  effective  and  la 
last  liable  to  get  out  of  repair. 

The  other  system  of  steam  heating  used  in  greenhouse*  to  some  extent  is 
known  as  the  high  pressure  system  and  is  whisre  over  ten  pounds  of  pressure 
is  carried  at  the  boiler,  reducing  it  as  desired  for  the  houses  and  bringing  the 
condensation  back  by  means  of  steam  traps  or  pumps.  This  system  aUould  only 
be  attempted  on  large  ranges  and  then  installed  by  men  competent  to  do  so. 
'^  A  vacuum  system  of  heating  is  being  installed  in  some  plants  and  works  on 
Uie  principle  of  high  preaaure  at  the  boiler  and  by  the  use  of  reducing  waives  and 
vacuum  pumps  the  steam  pagses  through  the  coils  in  the  houws  at  atmospheric 
pressure  or  under.  This  form  of  heating  for  large  plants  is  recommended  as  the 
most  economical  now,  but  must  be  properly  installed  by  competent  men  to  be 
worked  successfully. 


ADVICE  TO  PROSPECTIVE  BUILDERS. 


(1)  All  construction  companies  keep  a  staff  of  men  whose  business  it  is  to 
give  all  information  in  regard  to  their  forms  of  construction.  They  are  there  for 
the  builders'  benefit. 

(2)  Find  out  all  about  the  different  makes  before  making  your  selection. 

(3)  Do  not  give  an  order  for  material  until  you  are  satisfied  it  is  exactly  what 
you  require. 

(4)  If  in  doubt  ask  or  write  some  grower  who  will  give  you  an  unbiased 
opinion  and  knows  whereof  he  speaks. 

(5)  Successful  growers  follow  the  rules  "the  best  is  none  too  good"  and  "a 
poor  thing  is  dear  at  any  price." 

(6)  Construction  companies  are  used  to  building  large  ranges  and  will  give 
yon  the  benefit  of  their  experience  in  regard  to  location,  site,  etc. 

(7)  Insist  that  all  the  accessories  such  as  nails,  ventilating  apparatus,  putty, 
paint,  etc..  be  of  first  class  and  that  they  are  properly  used. 


ii 


